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Abstract

Rule-based Expert system using Fuzzy technique inferences various rules by user’s input
condition and the most proper control signal. This system can lose objectivity by input
condition which depends on user’s decision. This paper can solve those problems by adding
case-based system’s technique. The traffic signal control expert system is proposed to store

the cases based on the statistics, days, seasons and various circumstances and use them.
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Aol mEAlo] AlxEle N3 ded dAE 7B
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wA 7)1Ee] BAR tiFt FAE s Ao] 34 =of
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of W& 7P AAE #AE FAANZE A&t o3
38 AEF718 AE7L A2 Aolx(case) 2 A3}
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AL HA FE HAEE Zte 2% 45 Ao ARV}
A28l A AR A S G412, 13, 14).

HA AR A4 7L 92 AEE U FE A4 Al
2dlo 23 Kohout?t Bandlerel 2la] Ajekel 7ot}
(10). ¥ukHel =g A (data retrieval)ol vls] FE 7
A(information retrieval)-2 t-&3} 2& 3joo] i},

X 1. XM HEZM
Table 1. Data Retrieval and information Retrieval

Matching Exact Match| Partial Match, best
Inference Deduction match
Model Induction
Classification | Deterministic Probabilistic
Query Monothetic Polythetic
specification Complete Incomplete
Items wanted Matching Relevant

AR A wjs] HE FAoe dYAM 24T £
RE FAEE 57l v Adin. = R AL
e 22 SAES /) EE A A ol8slq &S
Yoz HRE g}

(1) inexact matching of items
(2
3

~

necessity to specify the relevance of items
polythetic classification of items as opposed to
monothetic

(4) non-deterministic inductive inference
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logic)9) Bgo R ch=a)(multiple valued logic)7} 249}
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Kohout ¢t Bandlere] 2} #I¢ke %] FE. A4 7y
2 (a8 159 725 z3 ok ¥4 44 2d(model)
9] §¥o=2E documents, thesaurus, fuzzy search
repuest(FS-request), relational request(R-request)%
o] ek,

FS-request+ documentsol] ZHE E-8of B3 Zo|t},
thesauruse termite] A%S dZed TARPTY 125
Bt &9 39 FS-request ¢ R-requestel thdl
Aoz 742} FS-output, R-output> @ A=) it

03 1. HX| M2 ZM Jige| nH
Fig. 1. Model of Fuzzy Information Retrieval

2.1 FS-request

FS-request= documentel] #UE Q7olc} Agxl
2% FS-requestt A =2] 9Z2HAND, OR, NOT)
3 A F=E vellE 0, 1 9 245 A8 74"
ok (3 (1))2 FSrequestd 7193t & E8) 2 728
ol& gk},

S = 0.5(t; AND tz ) OR NOT (ta ) =i (1

ti © ¥Hterm)

o714 AND, OR 3 NOT9 #2 (3 (2), 4 (3),
4 (4))h Zo] A&t

a AND b = MIN(@, D) «errrrereeeemesominrensnnnrsinninns (2)

a OR b = MAX(@, b) e, 3)
NOT @ = =g rrereermemmnm 4)

FS-request7} (E 2)¢} 2L term™ documents}e] o
2 BAl) A Rolgtz 7S o 9 99 FS-request
o g &8 (F 3)3} #},

¥ 2. 3x| Uz oy
Table 2. Fuzzy Input Metrix

SELLAATEN TN SR et
d 05 | 07 | 09
o 0 04 | 05
d 07 | 04 0
d 0 05 | 06

" E 3. FS - output
Table 3. FS - output

{ds} =1
{dat = 5
{ds}) = 4
{d )} =.25

£8%0] uishe AL AMgAe 87 o Z
document®] #E F=E FXIHN Hol ot} &Y
He daks B £EY oz IFAA HEE F e
o olWl o cut®& AMERIT EEC] (F 3 )Y ZHdM
acuts 0.58 Fstd 9ok €9 & 4, . dy WMo
AgrE o] Aggr}

2.2 R-request

the-& Rrequestd) #%& AHEL} R-requests &
ARETZ #E g7olch A 87 terme AS
TFZ(thesaurus)?l B4 £8& oo W79t IYs
g9 3BE FS-requesto] H& 2 71X GAIE o A
A Fo B33 728 Zed
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124 #E AFEHEREE w3GE(2006. 5.)

Hz B4 e=2FE ol&sy] A HA HAge ¥F
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BA < B &, V€U, pA(X) < pB(X) <o (5)
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BB A = 1/ [U]  (AGO = pB(x)) o (®

< HAARE AV HARR Bl XA WESEE
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(R * S)Ik = & (R” @ Sjk) ........................................ (}_\49)
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R¥% S7F A4 AL A9IM, &= 1/ | B Z(Ri
@ gk) & 433t XM Y2 #A] #A R YolA
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Az =2lFe (4] (9), 4 (10), A(11)= Zo| Hes
™ o|& o] 83l BAFEFER thesaurusE FE3},

(1) (R < )ik = pRds(ai,ck) = n(aiR = Sck)
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A - ME @A =2F(triangle  sub-product
relation)?l (R < S)&, #HA #A RS XA YZo &
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29 R¥A H=7) yizl k29 #A HxA SE EH
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olg}l  fAKRE Azt % A =8lF(triangle
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A (implication operator)ele ©&<9 (4] (12), 4
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(1) L1. S# Standard Sharp
a—b =1 if a=1or b=0
0, otherwise.

(2) L2. S Standard Strict

a—b =1, iif a<b,

O, OtherWiSe. ...................................................... (‘,3)
(3) L3. S* Standard Star

a—b =1, iif a<b,

bv Otherwise. ...................................................... (14)
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(4) L4. G43 Gaines 43
a— b = min(‘l' b/a) ....................................... (15)

(5) L. L Lukasiewicz
a—b = min(1, T-a+b), e (16)

(6) Lb5. KDL Kleene-Dines Lukasiewicz
oD = 1-8 4 ab, s 17

(7) LB. KD Kleene- Dines
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Dtz tkECH o TAEel MEo Hit 58
(DT D D)ik = 1/Nj S(DTij <= Djk) worereessrse 3

DtiZh k2o O ksl Mol BE &5

(DT O DYik = 1/Nj Z(DTij <> Djk) =veeeemvemeene (22)
o a— b = MiN(a—b, a<b)
Ctigh tkot FARSE Mol Had 55
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Fig. 2. Algorithm of systems
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Documents = 2t T2 AE 3 & J|F

Term = Zt 29| phase EAl

Dik = dioll ot tke HAe| 2 BT
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7t £EE 9o
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S o) 7 ©29 Ag3te 7o) FE5E & HA @2
Zxg At zehv o] A =2 A% i &
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IV.H O] A-7| HEA| A Bl (case-based
system)2 O|&3t nE M3 HOf
Magt Alade] zd

A Al2de 71E Alxwle] ABAHY B JIE 9
ojulghe Besll 9sld 712 AsAAGA AR, &
9y Gy x2 3 5o iRt B4 zA8E 3
Alelx(case) S Hlolel¥lo)~(database) 2 FEFTt A
o] ~(case)9] dlo]elH|o]~(database)st E(rule)e] A4
o]~ (knowledgebase) & HPstd FEFTE 3Tt

4.1 AAHSl dnE|F

2 =N AdEke AlzEe] dudEd o2l
33 2t AEFVIE 28] 3] A& A"
E(rule) & FE3I7 Slskd A4lel2(knowledgebase)
2 ZAsl= Rell 94 database® WA HAsi 2Ag
Aol X(case)E FEE gtk Z, F2o @A T FAUG
NTFI1E RESR Alol2(case) & UA AAzE B
st

(Documents] 49
S —

[Terms) 49

HUYUH YEFY

|
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Fig. 3. Proposed Algorithm of System
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4.3 F&{reasoning)

Aol A(case)s] FEL =248 it document?]
2024 matching® Al 90 Alo]~(case)d] F2o0]|
4F3A HE dlolEuo]x0] ARE BE3A Tt FE
o] Aujrlele 712 Al28l9] E(rule)2M thesaurusE

TE3 AAo| 28 F&3HA Hrt

44 MAH”2| 7=
At A2le] F2E (Id 49 2o

R

RS R,
user nterface

O3] 4. MAHle| Fx
Fig. 4. Architecture of System
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51 Algziold &a
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Fig. b. Initial display of Expert Systems
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Phasel : 25
Phase2 : 22
Phase3 : 33
Phase4 : 27

@ Phasel® Phase39 T2 mE%o| 23 Z/1%
Feolgln 7R eAe AIFE o))
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123 (Z42N)
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574(x3)
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g Adsla 23 & FA IHNE A9sgr).
R o] e oA o8 JA ASE AR E
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o database® ZM3}. 71E9 BAARE M
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casel
AZINGMABXIZ I ATBALR2
=11=45

12=15

t3=40

t4=25

Z a2 J3F7]1E teH Zo] AP A B
AA A et

E 4. AEHoIM ot
Table 4. Result of Simulation
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